The mean relative proportions of a number of blood serum protein fractions assessed electrophoretically are altered in active cancer. The changes in number and degree are generally greater than in other diseases; this may be a reflection of the seriousness of the condition and the extent of tissue involvement. A relative lowering of the proportion of albumin and an increase in that of the various globulins in "active" cancer was absent or much less apparent in treated cases.
A GREAT MANY STUDIES of the blood serum proteins of cancer patients have been made using paper electrophoretic separations in an effort to find some change that might he useful in the diagnosis or evaluation of treatment of the disease (1) (2) (3) (4) (5) .
Tn general these studies have mdi-cated that in fairly well-advanced cancer there is a decrease in the proportion of albumin and increases in the proportions of z2-and frequently the y-globulins of the serum proteins. It is evident that these rather nonspecific changes are not of very great diagnostic value since they occur too late in the course of the disease.
Analytical data on a few cancer cases were obtained using a very simply applied paper electrophoretic procedure which, through the inclusion of nonionic surfactants in the buffer, permitted more extensive fractionation of the serum proteins (5) .
Since this increased detail might prove to be useful in the diagnosis of cancer, it was considered that the situation should be re-examined.
Method and Material
Sera from 253 cancer patients, from 273 patients free of organic disease, and from 785 others, ambulatory but suffering from a wide variety of non-neoplastic diseases, were analyzed electrophoretically using the procedure described by Graham (5) . Serum from many of these patients was analyzed on more than one occasion. Analytical results pooled by groups according to disease are presented for 994 patients in Table 1 . It should be noted that the data on individual protein fractions throughout this paper are reported as percentages of the total serum protein and not in terms of absolute amounts. Conversion of the data into absolute amounts was not carried out because highly significant deviations from normal protein levels were not observed, such translation from proportions to absolute amounts has various pitfalls, and it is considered that a change in protein fraction proportion is informative regardless of whether total protein is increased or decreased in absolute amount. Some 480 analyses were not included in Table 1 because (1) the patient had more than one disease, (2) the numbers with any specific disease were not sufficiently large, or (3) the results were from repeated analyses done at various times on the same patient.
The results on cancer patients were divided into two categories-those from patients with cancer known to be active at the time of sampling and those from patients treated at least one year previous to sampling and in whom no active recurrence had been noted. In this group were undoubtedly some in whom the disease was active but undetected.
In all instances the standard deviations of the means were calculated and the significance of the deviations from the normal mean value was GRAHAM Clinical Chemistry assessed using the Student "t"test (6).
Where P was <0.05 but >0.01 the deviation was regarded as a tendency and is marked with a dagger in the table. Where P was <0.01 but >0.001 or where P was <0.001 the differences were regarded as significant and highly significant, re- spectively. It must be realized that, for individual serum analyses, these differences must be considerably larger before they will assume significance.
Where the patient had more than one disease entity the results were
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Chemistry virtually impossible to interpret. In general the means for the analytical data did not differ significantly from those obtained where the patients had only one specific disease.
But in several instances, notably in diabetes, the picture in the presence of complicating diseases was different from that in the uncomplicated disease.
To avoid any confusion, data from patients with more than one diagnosed disease were eliminated from consideration in the presentation that follows.
Results and Discussion
The normal mean values listed in Table 1 are in quite close agreement with those reported earlier on 70 cases and appear to be valid for this particular procedure as applied in this laboratory. In various non-neoplastic diseases studied, the changes from the normal were usually of a low order of significance.
A tendency toward lowered albumin percentage was noted in vascular disease, arthritis, hypercholesterolemia, and the anemias. The c1-g1obulin proportion was not altered in any disease state investigated other than cancer, although it would appear that a significant increase might have been found in the anemias if sufficient cases had been examined. The rz2-globulins proportions were elevated in vascular disease and, as in active cancer, the main change was in the second subfraction.
In arthritis there was a tendency toward elevation of the proportions of these same fractions.
In hypertension, ulcers of the gastrointestinal tract, and gall bladder diseases, there was a tendency toward elevation of the first subfraction proportion.
In hyperthyroidism there appeared to be a significant decrease in the relative percentage of the third subfraction.
In the $-globulins there was a tendency toward an increased proportion in hypertension, with the main effect localized in the third subfraction.
A similar but much more profound alteration occurred in vascular disease.
There was a rather similar finding in hypercholesterolemia where most of the change was localized in the first and third subfractions.
These results will be considered further in another context. Minor tendencies toward change in the second $-globulin subfraction occurred in arthritis (increase) and in the first $-subfraction in anemia (increase).
In the y-globulins, among non-neoplastic diseases, significant increases in their proportions occurred only in the anemias, with the main change in the third subfraction.
The significance of this finding is not apparent. In several other diseases there were tendencies toward elevation or depression of the relative amounts of particular subfractions but none was of great statistical significance.
In the 97 cancer patients without obvious signs of activity of the disease the deviations of serum protein fractions from normal distribution were limited.
There was a significant decrease in the proportion of albumin and a tendency toward elevations in those of theglobulins, the second $-globulin subfraction, and the first y-globulin subfraction.
These changes are considered to be reflections of the probable presence in this group of a number of patients in whom an exacerbation of the disease was occurring.
In the sera of cancer patients with active disease there were highly significant deviations from normality. Albumin proportions were decreased with resulting increases in all other gross fractions, expressed as percentages of the total protein.
The increase in proportion ofglobulins could be traced to highly significant increases in those of the first and second subfractions.
In the $-globulins virtually all the proportional increase was localized in the second subfraction, although the third subfraction also showed a tendency toward elevation.
In the y-globulins, significant increases occurred in the relative percentage of all subfractions but the first. These findings are in remarkably close agreement with those found previously (5) , considering the very limited number of cases reported on at that time.
In some instances numbers made it possible to extract subgroups from the analysis for the active cancer group. These are listed in Table 2 In the y-globulin area the effects were scattered; perhaps the most surprising was the lack of deviation from normality of the y-globuhin distribution of the prostatic cancer patient sera. Explanations of why these variations in serum protein distribution occum-in the several categories of cancer studied will have to await further investigation. It is encouraging that differences have been 
